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THE EFFECT OF COMPUTER-ASSISTED INSTRUCTION ON THE
DEVELOPMENT OF DIAGNOSTIC REASONING SKILLS
AMONG OCCUPATIONAL THERAPY STUDENTS

Judith Lynn Freeman, M.S.
Western Michigan University, 1993
Diagnostic reasoning is an essential feature of the
occupational therapy treatment process.

Acquisition of

diagnostic reasoning skills is difficult for students,
however, because of paradoxical developmental limitations
faced during transition from classroom to clinical learn
ing environments.

Educators in pre-professional occupa

tional therapy curriculums are searching for educational
methods to prepare students for diagnostic reasoning
tasks inherent in practice.
This experimental study compared a computer-simulat
ed diagnostic reasoning activity with a more traditional
case study reviewing activity in terms of effect on
accuracy of problem identification among occupational
therapy students.

Results found no significant differ

ence between the effect of computer-assisted instruction
and case study review on diagnostic reasoning skills of
entry-level occupational therapy students.

However,

computer-assisted instruction activity was rated signifi
cantly higher by students in terms of affective meaning.
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CHAPTER I
INTRODUCTION

Clinical Reasoning in Occupational Therapy
Occupational therapy is a profession which assumes a
philosophical commitment to holistically approaching
human performance in providing treatment.

Such a view

point necessarily refuses to consider the biological,
psychological, sociological, and spiritual attributes of
human existence as separate, isolated bodies of knowl
edge.

Instead, practitioners consider the complex inter

relationships occurring between these attributes, and the
impact of these interactions on each patient 's ability to
function within the context of a meaningful life environ
ment (Rogers, 1983; Gillette & Mattingly, 1987).

Because

of the vast amount of information that must be integrated
in this task, clinical reasoning, or "the thinking that
guides practice," (Rogers, 1983) is an intricate feature
of the therapeutic process.
Clinical reasoning in occupational therapy has been
defined as ''a dynamic process of inquiry in action that
takes place in the context of occupational therapy evalu
ation and treatment" (Neistadt, 1992).
1

This complex

2

process is essential to good occupational therapy treat
ment as it allows the therapist to consider the unique
characteristics of each patient and make individualized
treatment decisions based on the best possible good for a
specific patient (Rogers, 1983; Mattingly, 1991).
The Developmental Nature of Clinical Reasoning
in Occupational Therapy
Since clinical reasoning has been identified as a
significant component in the occupational therapy pro
cess, students preparing for practice need to be equipped
to reason through the network of variables comprising
each patient's condition (Cohn, 1991).

Gail S. Fidler

identified this premise in her 1966 Eleanor Clarke Slagle
lecture, stating "It is axiomatic that the scope and
function of a profession, its role and definition deter
mine its educational objectives" (Fidler, 1966, p. 1).
Fidler (1966) described a conceptual framework for pro
fessional education which called for moving away from the
teaching of facts and techniques to the teaching of
relevant principles and concepts.
Fidler suggested that in order to facilitate learn
ing objectives relevant to the education of profession
als, learning must be viewed as a process of growth and
development.

This growth is facilitated through an

academic focus on fostering integration of new learning,
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as opposed to the learning of isolated facts (Fidler,
1966).

Fidler (1966) states:

Learning occurs at several different levels and
should progress from the perceptual to the most
complex one of conceptual integration. Educa
tion for professional responsibility requires
that learning proceed through each stage and be
integrated at each organizational level. It is
this process which differentiates cognitive
from integrated learning and makes self-depen
dent, continued learning possible (p. 4).
Parham (1987) describes the ideal product of this
developmental process as the "reflective therapist."
Such a professional is capable of addressing the unpre
dictable problems faced in occupational therapy practice
using both technical proficiency and reflection on the
nature of the clinical problem.
Diagnostic Reasoning as a Sub-Component
of Clinical Reasoning
The primary outcome of the clinical reasoning pro
cess has been identified as an individualized decision
made in the interest of a specific patient (Mattingly,
1991; Rogers, 1983).

The importance of problem iden

tification in arriving at this decision was emphasized by
Parham, who noted that even the best problem solving
skills will not accomplish the desired changes for the
patient in treatment if the wrong problem is identified
and addressed (Parham, 1987).
Rogers and Holm (1991) suggested that problem iden-
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tification occurs in the first of two stages which com
prise the occupational therapy treatment process: assess
ment and treatment planning.

The assessment stage con

sists of the sensing and defining of patient problems.
The treatment planning stage include.s the selection of
interventions and reassessment, and results in the reso
lution of the problem.

The outcome of the assessment

stage is a description of the problems to be addressed in
occupational therapy.

This statement, or the occupation

al therapy diagnosis, "reflects a conclusion concerning
the nature or cause of a phenomenon requiring occupation
al therapy intervention'' (Rogers & Holm, 1991, p. 1045).
Rogers and Holm identify the process of arriving at
this conclusion as a sub-component of clinical reasoning
in occupational therapy.

These authors use the term

diagnostic reasoning to describe "the sequence of deci
sions that leads to the occupational therapy diagnosis"
(Rogers & Holm, 1991, p. 1045).
Diagnostic Reasoning in Academic Curriculums
Unfortunately, pre-professional academic programs in
occupational therapy appear to be struggling to facili
tate the integrated learning that prepares students for
the difficult problems encountered in practice (Cohn,
1989, 1991).

Practitioners in the occupational therapy

5

profession have complained that academic programs do not
prepare students for the uncertainties of practice (Cohn,
1991).

Cohn and Frum (1988) reported that clinical

fieldwork educators experience difficulty facilitating
integrated knowledge and bridging t_he gap between class
room and clinic in the fieldwork phase of education.
Educational leaders have identified several factors which
contribute to this problem.

First, it has been noted

that the standard instructional methods used in higher
education are not effective in facilitating the type of
thinking used in clinical practice (Rogers & Masagatani,
1982; Schwartz, 1991).

According to Schwartz (1991), the

occupational therapy profession must move away from
teaching concrete facts and techniques to teaching meth
ods which develop higher level reasoning capabilities.
Evidence of the influence of overemphasis on rote learn
ing methods is found in the observations of educators
that students often experience difficulty in initial
clinical encounters, where treatment problems are often
ambiguous, with no clear cut right or wrong answers
(Cohn, 1989; Fleming, 1991).
Second, academic curriculums do not address many of
the factors impacting on the treatment process (Wittman,
1990).

Leaders in occupational therapy have targeted the

disparity between occupational therapy education and
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practice as a major issue facing the profession (Wittman,
1990).

Barris (1987) noted that the theoretical empha

sis, structure, habits and trends found within a specific
treatment program may impact the choices made in the
diagnostic process.

Neuhaus (1988) suggested that exter

nal pressures such as high technology, cost containment,
accountability and quality assurance are forcing thera
pists to consider ethical dilemmas in making clinical
decisions.

Students, lacking exposure to these limita

tions, enter the fieldwork phase of education with an
idealistic conception of their own roles and abilities in
treatment.

Feelings of helplessness are then experienced

when this idealism conflicts with the realities of the
practice setting (Neuhaus, 1988).
Finally, the difficulties experienced by students in
directing initial diagnostic reasoning efforts suggest
that the use of theory in practice is not being taught in
an integrated fashion (Pelland, 1987).

Parham (1987)

identified theory as a key element in the diagnostic
reasoning tasks of problem setting and problem solving.
Theory facilitates these tasks, according to Parham, by
"giving us words or concepts for what we observe, and by
spelling out logical relationships between concepts"
(Parham, 1987, p. 557).

Despite the importance of theory

to practice, Cohn indicated that students are only being
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taught how to apply theory in a mechanistic, standardized
manner in clear cut cases.

Approaching treatment in this

manner fails to provide the student with the reasoning
skills needed to deal with the complex reasoning problems
presented in practice (Cohn, 1989)..
Students' Diagnostic Reasoning Paradox
Negative affective responses of students to initial
reasoning tasks have been described by several educators,
and include shock, anger, panic, fear and insecurity
(Niestadt, 1987; Pelland, 1987; Neuhaus, 1988).

Fidler

(1966) noted that while anxiety has value as a change
inducing agent, it also acts as a block to the process of
growth.

Student anxieties at this point in professional

development may be partially attributed to three inherent
obstacles to the acquisition of reasoning skills.

The

first obstacle is a lack of experience in clinical situa
tions.

The cognitive strategies used by occupational

therapists in their reasoning are largely dependent upon
experience (Neuhaus, 1988; Rogers, 1983' Cohn, 1989;
Fleming, 1991).

Cohn states:

There is more to clinical reasoning than trans
lating academic theory into practice. Clinical
reasoning is based on our knowledge of proce
dures, interactions with patients, and inter
pretation and analysis of the evolving situa
tion. It is a complex process dependent upon
years of experience (Cohn, 1989, p. 241).
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The effect of the student's deficiency in experience is
manifest in the marked differences that have been ob
served between the memory structures (Cohn, 1989; Rogers,
1983) and problem solving strategies (Fleming, 1991) of
novices and experts.
The second obstacle hindering students' ability to
develop reasoning skills is a lack of proficiency in the
underlying technical skills.

Cohn suggested that prob

lems encountered in practice facilitate reasoning by
forcing the therapist to move out of routine treatment to
the nonroutine.

Students must become proficient in

routine treatment to reassure their technical skills
before they can elaborate on them into the nonroutine
(Cohn, 1989).
The final hinderance impeding the development of
students is the relative inefficiency of their cognitive
structures.

The treatment process includes a multitude

of variables competing for the therapist's attention
(Neuhaus, 1988).

The therapist's ability to deal with

this volume of information is limited by the capacity of
short-term or working memory.

Experience allows the

expert clinician to develop memory structures which store
data in larger units than novices, making retrieval and
manipulation of information much more efficient (Rogers,
1983).

Further, a certain amount of knowledge in the
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clinical situation becomes habitual and automatic with
experience (Mattingly, 1991).

Students not only lack the

experience which affords efficient memory structures, but
they must also focus a good deal of attention and energy
on mastery of technical �kills which have not yet become
automatic.

Unfortunately, acquisition of technical

skills requires experience in the clinical settings which
present such overwhelming volumes of competing stimuli.
Thus, as students attempt to make the transition
from classroom learning to clinical learning, they en
counter a frustrating paradox.

They cannot develop

reasoning skills without gaining experience and technical
skills in clinical settings.

Gaining these skills and

experience, however, requires entering the intimidating
clinical settings without the cognitive tools needed to
function effectively.
Academic Implications
The developmental paradox facing the occupational
therapy student poses serious challenges for the profes
sion in terms of reconciling the differences between the
ultimate goal of good professional reasoning and the
unavoidable, cognitive and developmental limitations held
by the student.

Educational leaders insist that teaching

methodologies must be developed that are relevant and
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appropriate for the defined goals of the profession
(Fidler, 1966; Niestadt, 1992; Schwartz, 1991; Mattingly,
1991).

Previously, the development of clinical reasoning

occurred through the observation of skilled clinicians
(Rogers & Masagatani, 1982).

Rogers and Masagatani state

that this does not provide the student with a cognitive
structure for organizing their thoughts.

Formal instruc

tion is therefore necessary, to ensure that these struc
tures are acquired and that clinicians can articulate
them (Rogers & Masagatani, 1982).
A variety of teaching methods have been proposed to
address the development of reasoning in current curricu
lums.

Neistadt (1987, 1992) proposed a model for teach

ing students to transfer academic skills to the clinical
setting by teaching the clinical reasoning process de
scribed by Rogers.

This model called for utilizing in

class evaluations of patients with physical or psychoso
cial disabilities during the first curriculum year, and
was found to be effective in helping students develop
clinical reasoning skills (Neistadt, 1992).

Neistadt

also noted this was effective in reducing some of the
anxieties experienced by students prior to the clinical
fieldwork phase of education (Neistadt, 1987).
Neuhaus (1988) proposed that the influence of ethi
cal dilemmas on treatment decisions should be included
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throughout educational preparation to help students gain
a realistic perspective on the limits of their power in
the treatment situation.

Neuhaus advocates the use of

values clarification exercises to provide exposure to
these factors in the reasoning process.
Cohn (1989) recommended that education should first
focus on developing technical application and then model
reflection on practice .. This technical mastery, accord
ing to Cohn, is gained by experiencing repeated interac
tions with the same patients over time to develop skills
in pattern discernment.

Students should also work with a

variety of patients with similar diagnoses to learn to
identify situations appropriate for routine approaches
and those which are not (Cohn, 1989).
Schwartz (1991) proposed three teaching approaches
to replace more conventional methods.

First, instructors

should teach to all modes of reasoning (facts, reasoning,
experiential and cooperative), with each of these differ
ent modes receiving equal time in an academic curriculum.
Second, since clinical reasoning is supposed to require a
phenomenological approach, a narrative approach to pa
tient evaluation should be taught.

This would involve

familiarizing students with the phenomenological approach
to understanding patients, and emphasize use of both
qualitative and quantitative assessment skills.

Finally,
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Schwartz proposed use of a connected teaching approach.
Connected knowing is described as "an educational orien
tation that includes the sharing of common experiences
and discussion of the feelings that inform ideas"
(Schwartz, 1991, p. 1036).

This differs from separate

knowing, or impersonal and objective reasoning, which is
most commonly required in academic work.

Examples of

coursework using a connected approach include classroom
discussion of experiences, case studies which illustrate
theory in practice, and fieldwork (Schwartz, 1991).
These ideas on occupational therapy education iden
tify an array of possibilities for addressing clinical
reasoning in academic curriculums.

Noticeably absent

from this assortment, however, is the efficiency, flexi
bility and adaptability offered by the use of modern
technology in the classroom.
Problem Identification
Educators in occupational therapy pre-professional
programs are faced with the ongoing challenge of develop
ing efficient and effective learning experiences which
will assist students in integrating elements of theoreti
cal classroom learning with the realities of practice.
Non-threatening learning activities are needed to enable
students to experience the complex and unpredictable
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nature of treatment situations, the ambiguity of patient
problems, and the real life influences impacting patient
treatment.

In today's academic climate of cost contain

ment and increasing demands on faculty, this presents a
most formidable challenge.
One possible source of this type of learning experi
ence, compute� assisted instruction, remains virtually
untapped in occupational therapy to date.

Computer

assisted instruction has been used to address clinical
problem solving and decision making in the education of
physicians (Nelson, Sajid, & Solomon, 1979; Pliskin,
Alpert, Dalen & Sasahara, 1978; Murray, Cupples, Barber,
Dunn, Scott & Hannay, 1977), nurses (Bitzer & Boudreaux,
1969), and dentists (Sandoval, Dale, Hendricson & Alexan
der, 1987).

Yet use of computer assisted instruction in

occupational therapy remains largely undeveloped.

Angelo

and Smith reported that while the number of computer
related articles in occupational therapy literature
tripled between 1978 and 1988, only 17% of these were
categorized as those used for educational training.

None

of the articles published were experimental or quasi
experimental in nature (Angelo & Smith, 1993).
This study attempted to compare the effectiveness of
computer assisted instruction with a more traditional
educational method to determine which was more effective
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in developing diagnostic reasoning among occupational
therapy students.

Further, it attempted to compare the

two learning activities in terms of the rated affective
meaning for occupational therapy students.

The hypothe

ses proposed in this study were:
1.

Students participating in computer assisted

instruction will develop significantly more accurate
diagnostic reasoning skills than students participating
in case study review.
2.

Computer assisted instruction learning

activities will be rated significantly higher by students
than case study review in terms of affective meaning, and
3.

Students participating in preparatory

computer-assisted instruction activities will rate subse
quent participation in a clinical assessment higher in
terms of affective meaning than students participating in
preparatory case study reviews.

CHAPTER II

LITERATURE REVIEW
Despite the early premonitions- of professional
leaders such as Fidler, it was not until the early 1980s
that literature on clinical reasoning in occupational
therapy proliferated.

Rogers and Masagatani (1982)

pioneered the first empirical study of the clinical
reasoning used by occupational therapists, armed with the
objective of describing "the reasoning process used to
determine functional problems and treatment goals"
(p. 196).

One year later, in the profession's presti

gious Eleanor Clarke Slagle lecture, Rogers called atten
tion to the relative lack of information about the
thought processes underlying practice. Rogers stated,
Our failure to study the process of knowing and
understanding that underlies our practice precludes
an adequate description of clinical reasoning. This
in turn prevents development of a methodology for
systematically improving it and for teaching it
(Rogers, 1983, pp. 601-602).
Rogers called upon the profession to allocate resources
to the study of logical reasoning.
The challenge posed by Rogers has to date been
answered with a highly varied, ongoing discussion in the
professional literature regarding the nature of the
15
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reasoning used in occupational therapy practice.

This

discussion encompasses numerous conceptualizations of the
way therapists think and reason in the treatment setting.
Schell and Cervero (1993) suggest that most of these
approaches can be grouped according_ to the two epis
temologies of professional practice described by Shon:
technical rationality and reflection-in action.

These

two schools of thought, as they appear in the occupation
al therapy literature, have been labeled scientific
reasoning and narrative reasoning (Schell & Cervero,
1993).
The scientific reasoning perspective views clinical
reasoning as a systematic process based on rational
cognitive activity (Schell & Cervero, 1993).

The scien

tific reasoning view is exemplified in the work of Rogers
(1983), who proposed a model of clinical reasoning in
which the actions of the therapist are described from an
information processing view· of cognition.

Rogers sug

gested therapists begin with a patient's medical diagno
sis and proceed through a process of cue collection,
conversion of this intake information to output conclu
sions, and formulation of a plan for studying the patient
according to the resulting clinical image and testable
working hypotheses.

Therapists then engage in hypothesis

testing as cues are collected.

Once the therapist has
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formulated a clinical picture specific to the patient, a
list of possible treatment options which could be used to
address the patient's problems is generated.

Finally,

the therapist faces an ethical decision in choosing the
action to be taken.

This sequence, _according to Rogers,

begins with deductive reasoning and becomes more induc
tive as the therapist focuses more on patient specifics.
The information processing view is also found later
in the work of Rogers and Holm (1991), who described
diagnostic reasoning as a sub-component of clinical
reasoning.

Diagnostic reasoning, according to these

authors, entails four basic processes: (1) cue acquisi
tion, (2) hypothesis generation, (3) cue interpretation,
and (4) hypothesis evaluation (Rogers & Holm, 1991).
A narrative reasoning ·perspective is proposed by
Mattingly (1991b), who rejects the association of clini
cal reasoning with the assessment process.

Instead,

Mattingly proposes an "interpretive, meaning centered
model that focuses on how patients make sense of their
disability and its meaning for their individual lives"
(Mattingly, 1991b, p. 985).

This narrative approach

describes clinical reasoning as a phenomenological pro
cess in which therapists make sense of clinical events by
telling and creating clinical stories.

According to

Mattingly (1991a), therapists make sense of people's

18

actions by placing them in some historical context.
Clinical reasoning in occupational therapy therefore
needs to give more attention to the patient's illness
experience, or the way a disease affects a patient's
life.

Mattingly described this process as a "largely

tacit, highly imagistic, and deeply phenomenological mode
of thinking" (Mattingly, 1991b).
Although the narrative perspective on occupational
therapy clinical reasoning strives to negate the associa
tion between occupational therapy clinical reasoning and
the medical process of diagnosis (Mattingly, 1991b),
similarities between the clinical reasoning of physicians
and occupational therapists have been identified.

Flem

ing (1991a) contrasted clinical reasoning in occupational
therapy with that in medicine, and found that while the
reasoning used by the two professions differed signifi
cantly, several features of problem solving were held in
common.

Fleming noted that the problem-solving features

occupational therapists share with medicine include cue
identification, multiple hypothesis generation, cue
interpretation, and hypothesis evaluation.

Fleming

described the clinical reasoning of physicians as employ
ing primarily sequential lines of inquiry, relying heavi
ly on the use of statistical measures to make predic
tions, focused on diagnosis and history taking, and were
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more rooted in general truths.

Occupational therapists,

on the other hand, rely on clinical experience to make
predictions, shift between linear and social styles of
logic, focused more on the current functional performance
of the patient, and attended more to the specific attrib
utes of the individual.
Schell and Cervero proposed a model of clinical
reasoning combining elements of both scientific and
narrative perspectives on clinical reasoning.

This was

based on the work of Fleming (1991b), who suggested that
several different modes of reasoning are employed by
therapists in combination to address different aspects of
a clinical problem.

Fleming (1991b) identified four dif

ferent types of reasoning used by therapist:
1.

Narrative reasoning-the mode of thinking used by

therapists to understand the meaning a disability holds
for a particular patient.
2.

Procedural reasoning-reasoning used when thera

pists define problems and make decisions on appropriate
interventions to be used.
3.

Interactive reasoning-the thinking used when the

therapist attempts to understand the patient as an indi
vidual in order to facilitate treatment.
4.

Conditional reasoning-reasoning which considers

the social and temporal contexts in which the patient's
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life occurs.

While Schell and Cervero saw Fleming's contribution
as a broader, more encompassing depiction of clinical
reasoning in occupational therapy, they argued that the
modes proposed by Fleming failed to take into account the
attention therapists give to peripheral factors in prac
tice.

The term "pragmatic reasoning" was proposed to

broaden the scope of clinical reasoning even further to
include the influence of factors found in the treatment
context.

These authors contend that variables such as

organization, political, and economic pressures, as well
as the personal skills and values of the therapist, all
impact the decisions made in the treatment setting.
While occupational therapy literature continues to
seek a unifying description of the clinical reasoning
used by therapists, studies which attempt to operational
ly define and measure these processes remain limited.
Rogers and Masagatani (1982) observed therapists in the
initial assessment phase of treatment and described their
findings in terms of a six-stage model.

The stages

described the actions of the therapist as gathering
descriptive data, selecting assessments, and recalling
standard problem lists, implementing the assessment plan,
summarizing the patient's problems, treatment planning,
reflecting on the assessment process, and initiating
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treatment.

Rogers and Masagatani emphasized the role of

the medical diagnosis in formulating assessment plans,
suggesting this served as a mechanism for efficient
storage and retrieval of cognitive information.
Niestadt (1987, 1992) propose� a model for teaching
clinical reasoning in a pre-professional occupational
therapy curriculum.

This process used Rogers' (1983)

model of deduction, induction, dialectic, and ethical
reasoning as a way to assist students in transferring
academic skills to the clinical setting.

Neistadt re

tained a focus on evaluation because "accurate evaluation
is essential to the appropriate clinical application of
theory from the other content areas" (1987, p. 631).
Neistadt's model guides students through a process in
volving review of a patient's chart and/or preassessment
information, formulation of tentative hypotheses about
the client's probable problems, evaluation of the client,
modification of the preassessment hypotheses and a selec
tion from all possible interpretations of the client's
behaviors.

Neistadt (1987) found that students exposed

to this type of learning experience showed improved
accuracy in both hypothesis formulation and hypothesis
modification.

Further, she reported that students'

affective responses reflected increases in self confi
dence and appreciation for patients as people and teach-
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ers.

Significantly, Neistadt also reported that students

taught using this model identified the teaching method as
beneficial in reducing anxieties prior to field work.
Later, Neistadt (1992) compared the performances of
students exposed to this process in_ various degrees and
found that students who were exposed to in-class evalua
tions of adults with physical or psychosocial dysfunction
were significantly more accurate in formulation of re
vised hypotheses than those who were not.

However,

accuracy in initial hypothesis formulation was not af
fected by this experience.
The difficulties experienced by the occupational
therapy profession in defining and teaching the non
factual attributes of practice are also being experienced
throughout medicine and the health professions (Miller,
1987).

Medicine and other allied health professions have

given considerable attention to the use of computer
assisted instruction to address this problem.

Computer

assisted instruction (CAI), or "the use of a computer to
improve the student's interaction with his subject mat
ter, materials and teacher" (Dengler, 1983), has been
used for education in allied health professions since the
1960s (Bitzer & Boudreaux, 1969).

Since that time, an

enormous body of literature has been generated regarding
the use of computers in health care curriculums (Hmelo,
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1989).

Numerous authors have touted the benefits of CAI

in the education of heath care professions, claiming
advantages such as increased efficiency in the distribu
tion of instructors' time and energies (Bitzer &
Boudreaux, 1969; Dengler, 1983; Ga�rett & Ashford, 1987;
Nardone, Schriner, Guyer-Kelley & Kositch, 1987), and
increased individualization of instruction (Bitzer &
Boudreaux, 1969; Michael & Rovick, 1986; Mullen & Love,
1980).

More specifically, computer simulations, or

"computer programs that mimic the behavior of some as
pects of a system" (Michael & Rovick, 1986), are thought
to hold exceptional potential due to their interactive
nature (Garrett & Ashford, 1987; Mullen & Love, 1980).

These "representation of reality'' (Jones & Keith, 1983)
require active student responses to keep the program
moving, thus providing continuous feedback and eliminat
ing passive learning roles among students (Garrett &
Ashford, 1987; Rovick & Michael, 1985).

Simulations

purportedly offer students the opportunity to practice
skills without potential for harm or inconvenience to
patients (Friedman, Korst, Schultz, Beatty & Entine,
1976; Murray, Cupples, Barber, Dunn, Scott & Hannay,
1977; Sandoval, Dale, Hendricson & Alexander, 1987),
incorporate accumulated data and experience (Pliskin,
Alpert, Dalen & Sasahara� 1978) and accelerate the expe-
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riential learning process by providing factual informa
tion within the context of the problem situation in which
it is normally found (Murray, et al., 1977).

Although

occupational therapy literature has seen increases in
articles related to computer usage,_ a disproportionately
small percent of these describe the use of computers for
educational purposes (Angelo & Smith, 1993).
Despite this widespread report of computer usage,
claims regarding the effectiveness of CAI have not been
substantiated to date (Hmelo, 1989).

The majority of

literature on CAI is descriptive, with few studies com
paring the effectiveness of CAI with other teaching
methods (Hmelo, 1989; Garrett, Ashford & Savage, 1987).
The few experimental studies that have been published
fail to support the claims of CAI supporters due to the
inadequate research designs and methodologies used in the
supporting research (Keane, Norman & Vickers, 1991).
Further, the effectiveness of CAI is typically measured
in terms of student performance on achievement tests,
learner attitudes toward this method, and the amount of
time needed to facilitate learning (Marion, Niebuhr,
Petrusa & Weinholtz, 1982).

While numerous authors make

reference to the potential of CAI in facilitating problem
solving and decision making (Bitzer & Boudreaux, 1969;
Murray, et al., 1977; Sandoval, et al., 1987; Nelson,
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Sajid & Solomon, 1979; Pliskin, et al., 1978), no litera
ture has been published to date describing or empirically
supporting the potential of CAI in addressing clinical or
diagnostic reasoning skills among health professionals.
Despite the paucity of valid information regarding
its efficacy, CAI is felt to hold potential for solving a
number of problems facing education in the health profes
sions.

However, the suppo�t of further studies is re

quired in order to substantiate its purported benefits
(Angelo & Smith, 1993; Hmelo, 1989; Keane, et al., 1991).

CHAPTER III
METHODOLOGY
Sample
The sample used in this study consisted of 30 occu
pational therapy students at a medium sized midwestern
university.

Participation was requested on a voluntary

basis from those enrolled in two classes of Occupational
Therapy 335, Assessment Principles and Instruments.

One

class contained only undergraduate students, and the
other was composed of graduate students who held bachelor
degrees in fields other than occupational therapy.
Twenty-seven of the subjects were females, and three were
males.
Design
The design of the study was simple experimental,
post test.

Wherever possible, features of the design

replicate those of Niestadt's ''classroom as clinic" study
examining the clinical reasoning skills of occupational
therapy students (Niestadt, 1992).

Both studies are

based upon the model of clinical reasoning proposed by
Rogers (1983).
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The study compared two forms of instruction, comput
er assisted instruction and case study review.

Within

the context of a course on occupational therapy assess
ment principles and instruments, students in two groups
practiced patient assessment using either a written case
study or an interactive computer simulation.

All stu

dents were then asked to transfer their newly learned
skills to the clinical setting by performing an assess
ment on a live client.

Performance on both simulated and

live assessment tasks were then compared between the two
groups in terms of accuracy in client problem identifica
tion, as well as on affective responses to the learning
activities.
Procedure
Using a uniform script (see appendix), participation
of volunteer subjects was requested during a brief intro
duction to the project presented in the two classes.
Response to the solicitation generated a total sample
size of 31 subjects; 20 graduate students, and 11 under
graduates.

The sample was later cut to 30 subjects, as

one undergraduate student withdrew due to personal reasons.

Consent was documented through student signatures

on a written consent forms (see appendix).

Confidential

ity of subjects was protected through the assignment of
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identification numbers.
All subjects shared identical class coursework with
the same instructor as a common experience before the
research project began.

Common learning activities

included in this experience were lecture, discussion,
videotape observations and hands-on practice of assess
ment techniques on classmates.

Since the learning activ

ities used in the study consisted of commonly used teach
ing methods, the research activities were incorporated
into the normal content of the course.

Therefore, class

members who declined participation in the study remained
in the OT 335 class and participated in the same educa
tional activities as the control group.

These students'

performances on the educational tasks were evaluated to
provide the benefit of instructor feedback, but their
scores were not included in the data that was compiled
and analyzed.
Using identification numbers, subjects were divided
randomly into four groups:
GE

=

experimental group, graduate students (n = l0),

GC

=

control group, graduate students (n = l0),

UE

=

experimental group, undergraduate students
(n = S), and

UC

=

control group, undergraduate students (n = S).

Subjects in each of the four groups participated in
three educational activities, identified as session I,
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session II and session III.

Each of the three activities

lasted 60-90 minutes, and occurred during the regularly
scheduled class meeting times.
Session I
Session I consisted of a common, preparatory learn
ing activity administered to all students enrolled in the
course.

The primary purpose of Session I was to ensure

that the experimental group students possessed basic
skills in small computer use, in preparation for partici
pation in the session II activity.

Since advances in

computer technology bear direct relevance to assessment
practices in occupational therapy, these skills also
constituted a legitimate learning objective for all
course participants.

Therefore all students, including

those who did not consent to participate in the study,
attended session I.

This natural inclusion of all stu

dents also helped eliminate potentially confounding
variables relative to unequivalent group experiences in
session I.
Session I was held at the learning lab in the uni
versity's computing center.

Students were taught basic

skills in using a Macintosh computer, including entering
and exiting the system, entering files and folders, and
using a mouse.

Students received 45 minutes of lecture,
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demonstration and hands-on practice while working in
pairs at individual terminals in the computer learning
laboratory.

Once each student had demonstrated basic

proficiency by opening, completing and closing a
Macintosh "tour" program file, fifteen minutes were spent
discussing potential uses for computers in occupational
therapy assessment and practice.

This included a brief

demonstration of the "Bob in a Box" software (Anson,
1993), which later served as the independent variable
learning activity in session II.
The "Bob in a Box" software is an interactive com
puter program designed by Professor Denis Anson at the
University of Washington in Seattle.

The program was

designed to teach assessment skills to occupational
therapy students in the areas of speech, cognition,
perception, sensation, self care, upper extremity func
tioning, mobility/transfers, job skills and avocation.
Students using the software are presented with a simulat
ed patient ("Bob") who exhibits a variety of assessment
tools commonly used in occupational therapy that can be
administered to "Bob" using simple computer controls.
"Bob" responds to the instructions or inquiries of the
program user with unpredictable responses, just like
patients encountered in real life clinical situations.
Responses are given in the form of phrases spoken using a
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voice synthesizer, movements recorded on video, or writ
ten responses produced on the monitor screen.

similar to

live client responses in clinical settings. "Bob's"
responses may vary within the same assessment, and may
not present a clear black and white indication of the
nature of his problems.

In order to determine the nature

of his disability and problems, the program user must
observe the patient's responses and interpret them.
Session II
Session II involved administration of the dependent
variable activity to the experimental groups and neutral
activity to the control groups.

Both activities led

students through the diagnostic reasoning sequence of
chart review, hypothesis formulation, hypothesis testing
and revision, cue interpretation and goal setting de
scribed by Rogers (1983).
Experimental Group
During session II, experimental group students
returned to the university computing center.

Students

were offered an opportunity to use a five minute program
of introductory mouse exercises to review skills learned
in session I.

this was declined by all participants.

Experimental group students were then instructed briefly
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in the operation of the "Bob" software.

By projecting

the monitor of the researcher's lab unit onto a large
projection screen, students were guided visually and
verbally in applying previously learned mouse skills to
manipulate the software.

Directions were given for

entering the file, moving between parts of the program,
using buttons to select and administer available assess
ment tools, and re-booting out of trouble spots.
After ten minutes of review and instruction, experi
mental group subjects were then given a· Chart Review form
(see appendix) and two sheets of blank paper, and were
informed they would be proceeding with a full assessment
of the patient "Bob."
Experimental group students were allotted 20 minutes
to review the admission and medical history information
portion of the program and write a preliminary list of
potential problems, goals and treatment plans using the
Chart Review form.

Students were advised that their

completed problem lists should identify the problems they
thought they were likely to find with "Bob," based upon
their understanding of the pre-assessment information.
Once the initial problem list was written, subjects
were given 50 minutes to go through the "Bob" program and
administer the assessment items of their choice.

Stu

dents could select any number of items from among those
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on Bob's menu in order to determine the nature of the
patient's problems.

subjects were allowed to take notes

on Bob's responses during this time, but could not make
changes in their initial Chart Review lists.
After 50 minutes, subjects were asked to exit from
the computer program.

An Evaluation form (see appendix)

was distributed to each participant.

students were

allotted 20 minutes to complete a second problem-goal
plan list on the Evaluation form.

Students were advised

that while no physical changes were to be made in the
Chart Review form completed earlier, the Evaluation form
list should have represented a revision of the Chart
Review form based upon their assessment findings.
Subjects were then asked to rate their feelings
about participating in the two hour session.

Using

Osgood's 12-scale short-form differential (see appendix),
subjects assigned a rating on a 7-point scale for each of
the 12 scales recommended by Osgood and colleagues for
English usage (Osgood, 1975).
Control Group
The control group was led through a learning activi
ty in which students received the same information as the
experimental group using a different instructional meth
od.

The sequence used with the experimental group, which
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reflected Rogers' conceptualization of diagnostic reason
ing, remained consistent for both groups.
Concurrent with the experimental groups' assessment
of "Bob," the control group remained in the regular
classroom.

Control group students were given a printed

copy of the admission information contained in the "Bob"
software program.

Like the experimental group, these

students were given the Chart Review form and blank
paper.

The control group was given 20 minutes to read

the printed form of the pre-assessment information and
complete a problem-goal-plan list on the Chart Review
form.
The control group students were then handed a case
study describing the performance of the patient in the
"Bob" computer program.

Control group subjects were

allotted 50 minutes in which to read the case study and
take notes.

After 50 minutes the case studies were

collected, and Evaluation forms identical to those used
by the experimental group were distributed.

Control

group students were allotted 20 minutes to write a prob
lem-goal-plan list on the Evaluation form, using the same
guidelines as the experimental group.
Control group students were also asked to complete a
copy of the Osgood semantic differential according to how
they felt about the activity.

Completed Chart Review,
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Evaluation and Osgood semantic differential forms were
collected as the students exited the classroom, marked
with only the preassigned identification numbers.
Although original plans called for return of these
papers with written feedback from the instructor prior to
session III, this was prevented by unforeseeable compli
cations.

The papers were therefore held until the end of

the study for comparison.
All students in both control and experimental groups
were asked not to discuss the activities they had com
pleted in any way with their classmates until the study
was completed.
Upon completion of the session II activity, both
groups of students had completed a simulation of a clini
cal assessment, and were ready to transfer these skills
to a clinical situation.
Session III
Session III entailed involving all participants in a
uniform diagnostic reasoning activity, using the same
process as in the session II exercises.

Prior to the

beginning of session III, the two graduate control and
experimental groups were each divided randomly into two
smaller groups (n=S).

Division of undergraduate student

groups was unnecessary as -these groups were small origi-
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nally.

Several days prior to session III, both classes

were notified they would be performing a small group
practice assessment on a volunteer client.

Students were

informed that basic materials would be available from the
on-site Occupational Therapy Teachi�g Clinic, but they
should bring any specific materials they were accustomed
to using.
At the beginning of session III, each participant
was again provided with the Chart Review form and blank
paper.

Subjects were then given the medical diagnosis

and social history of a guest client they would be asked
to evaluate.

This pre-assessment information included

the volunteer client's diagnosis, current living situa
tion, vocational status prior to illness/injury, and
professional and/or home care help available.

This pre

assessment information was presented on an occupational
therapy evaluation form used by therapists in a local
hospital.

This form included sub-headings for all the

performance components identified in the Uniform Occupa
tional Therapy Evaluation Checklist (American Occupation
al Therapy Association, 1981).

Using this format, ac

cording to Neistadt (1987), would "allow students to use
an actual evaluation form as a self-cuing tool during
their clinical reasoning process."

Although ideal, this

format was not used in session II as the ''Bob" software
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format determined the presentation of session II materi
al.
Within each small group, each subject worked inde
pendently for 20 minutes writing a problem-goal-plan list
on the Chart Review form, based upon the pre-assessment
information.

Once the individual lists were completed,

members of the group were asked to discuss plans to carry
out the assessment in a 10 minute group preparatory
period.

During this time, the group was to agree upon

and prioritize aspects of the volunteer client's func
tional status, areas they would like to assess, and
identify procedures to be used.

Groups were advised to

focus on familiar assessment procedures which were taught
in class.

The group was asked to identify a leader to

help direct the session, and to inform the researcher of
any tools or materials needed from the teaching clinic.
Students were instructed that all group members should
actively participate in the assessment.

They were also

informed they would be allowed to share information,
observe one another during the session, and take notes
and discuss findings while gathering information.

Group

members were advised, however, that they would not be
permitted to discuss the events of the group assessment
after it was completed.

Immediately after the preparato

ry period, each small group was introduced to the guest
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client and given 50 minutes to work as a group in admin
istering the assessment tools of their choice.

Each

assessment was observed by the researcher and an under
graduate research assistant, and supervised by a faculty
member from the university's occupational therapy depart
ment.

After 50 minutes the volunteer client was dis

missed and interactions were discontinued between group
members.

Students were then given Evaluation forms and

asked to work independently for 20 minutes to write final
problem-goal-plan lists using the same criteria used in
session II.

As in session II, students were asked to

complete and Osgood semantic differential to rate their
feelings about participating in the activity.

Completed

Chart Review, Evaluation and Osgood semantic differential
forms were collected as students exited the clinic.
Students were once again asked not to discuss the events
of the session until all groups had completed the assess
ment task.
Although it was not possible for all groups to
perform their assessment on the same day, scheduling of
groups was arranged so the same client was assessed by
each group.

Specific scheduling for the implementation

of sessions I, II and III are given in the appendix.
Research design and protocol for this project was
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approved by the Human Subjects Institutional Review Board
at Western Michigan University (see appendix).
Key Preparation
After all papers were collected, an experienced
master clinician was called upon to formulate a standard
key by which the collected papers from sessions II and
III would be scored.
Session II Key
Both control and experimental group papers from
session II were scored on the same key.

This was possi

ble because the same problems were presented to both
control and experimental groups, with differences occur
ring only in the method of presentation.
The key for session II was formulated by taking the
expert clinician through the same process experienced by
the students.

A Chart Review form, blank paper and the

printed pre-assessment information was provided, and the
professional was asked to formulate a problem-goal-plan
list just as the students had done.

Chart review list

key answers were identified based upon problem areas
typically associated with the presenting diagnosis.

This

was followed by review of the case study and formulation
of a revised problem-goal-plan list on the Evaluation
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form, again just as the students had done.

Problems

listed on the Evaluation form key were based upon case
study information and knowledge of the concepts covered
in the course.
Each list formulated by the master clinician was
placed along the vertical side of grid as key answers,
and served as the consistent measure against which the
students' Chart Review and Evaluation forms from session
II were compared.

Each student was identified on the

horizontal side of the grid by identification number
only.

An occupational therapy professor was recruited as

an unbiased rater to score each of the papers.

The rater

placed a check next to each of the key concepts found on
the students' corresponding list.

No attention was given

to prioritizing or ranking of problems by the students.
Each subject's score was recorded as the percent of key
answers found anywhere on their paper.
Session III Key
Once all subject groups had completed the session
III assessment on the volunteer client, the client was
assessed by the same registered occupational therapist
who prepared the key for session II.

This skilled master

clinician again followed the same procedure as the stu
dents.

After reviewing the pre-assessment information,
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an initial problem-goal-plan list was formulated on a
Chart Review form.

The professional therapist then

performed a 50 minute assessment, and formulated a final
problem-goal-plan list based upon problems detected
during the assessment, previous familiarity with the
client and knowledge of concepts covered in the course.
Key lists for the session III Chart Review and
Evaluation form lists were then placed on checklists in a
manner identical to that used to formulate session II
Student responses on session III Chart Review and

keys.

Evaluation lists were also scored by the unbiased rater
based on the percentage of the key answers found in any
place on the student's paper.
Papers were returned to students and key answers
posted, but scores were not counted as part of the course
grade in any way.

Scores were then statistically com

pared between control and experimental groups, and be
tween graduate and undergraduate students.
Osgood Semantic Differential Key
Each possible response on the 12 scales recommended
by Osgood was given a point value between 1 and 7, ac
cording to its positive or negative orientation on the
scale.

Higher point values corresponded with a positive

response.

Each subject's scores on the 12 scales were
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then added according to Osgood's three factors of affec
tive meaning; evaluation, power and action.

For example,

a subject's power score would be determined by adding the
point values of responses on the "powerless-powerful,"
"weak-strong," "deep-shallow," and "big-little" scales.
The possible range of scores for any one of the three
factors ranged from 4 to 28.

CHAPTER IV
RESULTS
Subjects' scores on the Chart Review lists, Evalua
tion lists and Osgood semantic differential (OSD) scales
were compared for sessions II and III using a t-test for

independent samples.

Class (graduate or undergraduate)

and instruction type (case study or computer-assisted
instruction) were the dependent variables.
cance level of .05 was used.

A signifi

No significant difference

by class was revealed in any of the comparisons.
Chart Review Lists
Independent t-test comparison found no significant
difference between students participating in case study
review and those using computer assisted instruction in
terms of the accuracy of chart review problem identifica
tion, ! (28)

=

2.02, g

=

.053.

There was also no signif

icant effect by these academic experiences in students'
chart review problem identification when performing a
subsequent clinical assessment, ! (28)

=

.43, g

=

.674.

Table 1 provides full statistical information on this
comparison.
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Table 1
Accuracy in Problem Identification by Occupational
Therapy Students on Chart Review Lists
t-Test for Independent Samples
Evaluation Lists
Session
II

Group

Case Study
CAI

Case Study

III

CAI

Mean

SD

Pooled Variance Estimate

.5111

.133

.4222

.107

.2833

.100

.2667

.114

n = 30, Degrees of Freedom

=

.t.

value

g value

2.02

.053

.43

.674

28

No significant differences were found between the
accuracy of final problem identification by students
completing a case study review and those finishing a
computer assisted instruction activity,
.497.

.t.

(28) = .69, g

There was also no significant effect by the two

different preparatory experiences on final problem iden
tification following a clinical assessment,
1.64, g = .111.

.t.

(28) - -

The hypothesis that student exposure to

computer assisted instruction would generate greater
accuracy in diagnostic reasoning than exposure to case
study review was therefore rejected.

Table 2 provides

full statistical information on this comparison.

=
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Table 2
Accuracy in Problem Identification by Occupational
Therapy Students on Evaluation Lists
t-Test for Independent Samples
Osgood Semantic Differential
Session

Group

Case Study

II

III

Mean

SD

.2050

Pooled Variance Estimate

.071

CAI
Case Study

.1833
.2118

.099
.066

CAI

.2510

.065

.t. value

Q value

.69

.497

-1. 64

.111

n = 30, Degrees of Freedom = 28
Session II
Independent t-test comparison of OSD scores revealed
that students who participated in computer assisted
instruction rated this activity significantly higher in
all 3 areas of affective meaning (evaluation .t. (28) =
5.49, Q

=

.000, power .t. (28)

=

4.33, Q

=

.000, and activ

ity .t. (28) = 4.39, Q = .000) than students participating
in case study review.

The hypothesis that students would

rate computer assisted instruction higher than case study
review in terms of affective meaning was therefore sup
ported.

Table 3 provides full statistical information on

this comparison.
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Table 3
Affective Meaning Ratings of Session II
Learning Activities t-Test for
Independent Samples
Scale

Group

Case Study

E

CAI

p

SD

13.2000

4.019

21.3333

4.012

Case Study

14.4000

CAI

20.8667

Case Study

A

Mean

3.699
4.438

11.6000

2.971

18.5333

CAI

Pooled Variance Estimate

5.343

t value

12. value

5.49

.000

4.33

.000

4.39

.000

Session III
Comparison of OSD scores for session III indicated
that students who participated in computer assisted
instruction rated subsequent participation in a clinical
assessment higher on all 3 areas of affective meaning
[evaluation� (28)
2.43, 12.

=

=

2.36, 12.

=

.025,

.022, and activity� (28)

power� (28)
=

2.06, 12.

=

=

.048]

than students participating in case study review.

The

hypothesis that students exposed to computer assisted
instruction would rate subsequent participation in a
clinical assessment higher in terms of affective meaning
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than those exposed to case·study review was therefore
supported.

Table 4 provides full statistical information

on this comparison.
Table 4
Affective Meaning Ratings o� Session III
Learning Activities t-Test for
Independent Samples
Scale
E

p

A

Group

Case Study
CAI

Mean

SD

Pooled Variance Estimate

17.4000

7.491

22.7333

4.572

Case Study

16.2000

CAI

20.9330

Case Study

15.7333

CAI

18.6667

t value

Q value

2.36

.025

2.43

.022

2.06

.048

6.450
3.900
4.636

2.968

CHAPTER V
DISCUSSION

Computer-Assisted Instruction and-Diagnostic Reasoning
The results of this study did not support the hy
pothesis that CAI may be more beneficial than case study
review in facilitating the development of problem identi
fication skills needed for diagnostic clinical reasoning.
Several potentially confounding variables have been
identified which could partially account for the failure
to find a difference between groups.

First, problems

relative to software characteristics may have directed
more of the students' attention to the operation of the
software than to the attributes of the simulated patient.
The "Bob in a Box" software is in its early stages of
development, and contain some minor trouble spots which
disrupted the flow of the simulated assessment.

Some

portions of the software led to dead ends with no avenue
back to the assessment menu, forcing the user to re-boot
back to the start of the program.

Students also remarked

that many of the interpersonal aspects of client assess
ment were not represented.

The program user does not at

any time have a face to associate with the client, nor a
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visual image of the patient's physical stature.

Students

were forced to rely on the content of the patient's
statements to determine affective state, as the voice
synthesizer seemed rather unnatural in its inflections.
Although these glitches in the software program may have
impacted students' accuracy in assessment, all are readi
ly amenable to remediation with currently available
technology.
The second factor that may have influence results
was the frequency and duration of the experimental
group's exposure to the dependent variable.

Experimen

tal group members participated in only one 90-minute
interaction with the computer-simulated patient experi
ence.

This may not have been enough to generate a mea

surable change in the diagnostic accuracy of these stu
dents, regardless of the value of the activity as a
learning experience.

The opportunity to repeat the expe

rience with several different computer-simulated clients
would provide a more comprehensive integration experi
ence.

Further, this would allow students to shift atten

tion away from software operation to patient characteris
tics as the computer controls became more familiar and
automatic.
Third, the use of randomly divided subject groups
resulted in a significant difference in the overall
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attitudes between groups.

The absence of controls for

participant attitudes toward the course, the program, and
the academic setting in general permitted concentration
of a prevalent non-compliant stance toward the research
activities in some groups.
Finally, any study utilizing students as subjects
cannot avoid influence by the variables inherent in the
student experience.

Events such as receiving a bad grade

on a test or a negative experience with a professor just
prior to the research activities impacted student atti
tudes toward participation.

The fatigue and pressures

associated with tests and paper deadlines led some stu
dents to view the research activities as a distraction
from "real" coursework, and not as a natural aid to
learning in this content area.
Computer-Assisted Instruction and Affective Meaning
The hypothesis that computer-assisted instruction
would be rated higher than case study review in terms of
affective meaning was supported in this study.

The

importance of meaning and purpose in human motivation
constitutes a fundamental philosophical premise in occu
pational therapy (Hopkins, 1978).

While it is easily

recognized that diagnostic reasoning skills are important
for pre-clinical education, students must perceive educa-
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tional efforts directed toward this end as significant
and worthwhile if they are to actively pursue profession
al growth and development.

Significant differences in

levels of affective meaning imply that computer simula
tions may be useful in motivating students in pursuit of
the goal of good clinical and diagnostic reasoning.

The

fact that interaction with a computer simulation was
related to higher levels of affective meaning in both CAI
activities and clinical assessment activities further
implies that this type of technology may be useful in
motivating students in making the transition from class
room to clinical learning.
Subjective observations support findings that stu
dent responses to the computer simulation experience were
more positive than responses to the case study review.
Case study participants were heard referring to the
activity as "boring'' and "dry."

Students using the

computer software initiated interaction with the student
researcher after the session to express positive remarks
and to suggest software modifications that would make the
experience more realistic.

While remarks from this group

were positive, they also reflected a more authentic
student response to first encounters with ambiguous
patient status.

Students stated, "it was hard to tell

exactly what was wrong with his sensation" and "this was
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a lot better than reading about the patient; it made me
think and figure it out for myself."

While students

displayed some initial apprehension regarding manipula
tion of the computer, this abated quickly and was even
replaced at times by amusement over_ the responses given
by the simulated patient.
Problem Identification Versus Problem Interpretation
Review of students' notes taken during the clinical
assessment revealed that students frequently identified
all the key problems in their notes, but failed to trans
fer them to their Evaluation Form lists.

Rogers and Holm

(1991) note that "the acquisition of more cues does not
necessarily increase the accuracy of cue interpretation"
(p. 1050).

This might suggest that the difficulties

experienced by students in developing diagnostic reason
ing skills are not so much related to problem sensing,
but rather to prioritizing according to which problems
are amenable to treatment.
Conclusion
The results of this study suggest that the use of
computer simulations may have value as a motivational
tool in the process of educating occupational therapy
students for clinical practice.

While it is not known
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whether computer-assisted instruction facilitates the
development of diagnostic reasoning skills among occupa
tional therapy students, further research should be
conducted to investigate the efficacy of this form of
instruction.
Recommendations for Further Research
Current literature on clinical and diagnostic rea
soning in education is based on inferences made by educa
tors who observe and interact with students.

Yet no

matter how great the empathy and insight of these profes
sionals, students who are actually experiencing the
struggle to develop reasoning skills are in the best
possible position to shed light on the topic.

For this

reason, graduate students in entry-level occupational
therapy curriculums should be encouraged to consider
graduate-level research projects relative to clinical and
diagnostic reasoning skill development.

Replication of

this study with modifications to control for the vari
ables identified above is recommended as one such re
search project.
Further studies are needed to operationally define
what clinical reasoning is and how to evaluate or measure
this activity among students and professionals.

Empiri

cal studies are also necessary to compare the efficacy of
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various educational methods in facilitating the develop
ment of diagnostic reasoning skills among occupational
therapy students.

Also, studies, investigating the

affective meaning for students in different educational
activities would be helpful in indi9ating which types of
learning experiences best motivate and empower students
to achieve competence.

Finally, continued development

and testing of patient computer simulations will be
necessary to determine the viability of computer-assisted
instruction as an educational tool.

Appendix A
HSIRB Approved Protocol
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ABSTRACT: Briefly describe the purpose, research design,
and site of the proposed research activity.

The purpose of this study is to examine the effect
of computer assisted instruction on the development of
diagnostic reasoning skills in entry level occupational
therapy students. The research design will be simple
experimental, post test. The experimental group will
participate in lectures, practicing_assessment techniques
on classmates, and computer assisted instruction. The
control group will participate only in lectures and
technique practice on classmates. The Western Michigan
University Computing Center Learning Laboratory, Faculty
Resource Center and classrooms in Wood hall will be the
sites of the proposed research.
BENEFITS OF RESEARCH: Briefly describe the expected or
known benefits of the research.

Use of traditional lecture and peer examination
teaching methods concurrent with patient interaction has
been shown to generate higher levels of diagnostic rea
soning ability than traditional teaching alone or concur
rent with case studies. This study will help determine
whether computer simulations can generate the same devel
opment in critical thinking. The results may therefore
identify an alternative teaching method to be used in
occupational programs which are not medically affiliated
and do not have access to appropriate patients.
CHARACTERISTICS OF SUBJECTS: Briefly describe the sub
ject population (e.g., age, sex, prisoners, people in
mental institutions, e�c.). Also indicate the source of
the subjects.

Participants will be male and female entry level
graduate and undergraduate occupational therapy students
who are registered for OT 335, Assessment Principles and
Instruments.
SUBJECT SELECTION: How will subjects be selected?
Approximately how many subjects will be involved in the
research?
(Attach advertisement for subjects [Cover
letters used in survey research are equivalent to adver-
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tisements. Scripts are equivalent in oral solicitation
procedures).)

Approximately 40 students will be needed for this
study. Subjects will be recruited on a voluntary basis,
and neither participation nor refusal to participate will
influence student grades in OT 335 in any way. Partici
pation will be solicited orally, and students will remain
free to discontinue participation at any time. Subject
solicitation information is provided in the script for
oral solicitation of subjects, appendix A.
RISKS TO SUBJECTS: Briefly describe the nature and
likelihood of possible risks, or discomfort (e.g., physi
cal, psychological, social) as a result of participation
in the research.

Computer assisted instruction is a common teaching
method used in educational programs of all types. In
volvement in this study is non-intrusive, and partici
pants may discontinue participation at any time if any
physical or emotional distress results.

PROTECTION FOR SUBJECTS: Briefly describe measures taken
to protect subjects from possible risks, or discomfort if
any.

Confidentiality will be protected by assigning
identification numbers, and all subjects will remain free
to discontinue participation at any time.

CONFIDENTIALITY OF DATA: Briefly describe the precau
tions that will be taken to ensure the privacy of sub
jects and confidentiality of information. Be explicit if
data are sensitive. Describe coding procedures for
subject identification numbers.

Each subject will be assigned an identification
number and will remain confidential as stated on the
informed consent form.
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INSTRUMENTATION: Questionnaires, interview schedules,
data collection instruments, should be identified.
Attach a copy of what will be used in this project.
Coding sheets for video-tape or audio-tape data collec
tion procedures are required.
Subjects will be asked to complete a chart review
form, an evaluation form, and a copy of the Osgood Seman
tic Differential.

INFORMED CONSENT: For further information on writing
consents (assents not covered), see the book Informed
Consent by T.M. Grundner, on reserve at Waldo Library.
Attach a copy of the informed consent and assent (if
applicable). Each subject should also be given a copy.
Subject consent form is provided in appendix B.
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Human Subiects lnstrtutonal Review Board

Kalamazoo. Mich,g.w, 49008-3899

WESTERN MICHIGAN UNIVERSl1Y

Date:

January 13, 1993

To:

Judy Freeman

From:

M. Michele Burnette, Chair

Re:

HSI RB Project Number 93-01-13

This letter will serve as confirmation that your research protocol, "The influence of computer•
assisted instruction on diagnostic reasoning skills of occupational therapy students· has been
approved after 1uJ1 review by the HSIRB. The conditions and duration of this approval are
specified in the Policies of Western Michigan University. You may now begin to implement the
research as described in the approval application.
You must seek reapproval for any changes in this design. You must also seek reapproval if the
project extends beyond the termination date.
The Board wishes you success in the pursuit of your research goals.
Approval Termination:
xc:

Peterson, OT

January 13, 1994
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1615 West Church Street
Champaign, Illinois 61821
(217) 352-3173
July 5, 1993
M. Michele Burnette, Chair
Human Subjects
Institutional Review Board
A221 Ellsworth Hall
Western Michigan University
Kalamazoo, Michigan 49008-3899
Dear Hs. Burnette,

I am writing to post notification of a slight change in a
previously approved study, HSIRB Project Number 93-01-13 (approved
January 13, 1993). The change consists of a slight modification
of the measurement tool, including the addition of the Osgood
semantic Differential.
Enclosed you will find an updated copy of the original application,
which reflects the changes (see the instrumentation section of the
application and appendices B, c and D). I may be reached at the
address ar.d phone number given above. Please feel free to contact
me if I �ay answer any questions.
Thank you for your time and consideration.
Sincerely,
Judy Freeman

Ka"nazoo. Md'llgan
- 49006:3899
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Human Subjects lns1'utonal Review Board

WESTERN MICHIGAN UNIVERSl1Y

Date:

July 28, 1993

To:

Judy Freeman

From : M. Michele Burnette, Chair
Re:

�V'ft•(tl:�-�

HSIRB Project Number 93-07-05

This letter will serve as confirmation that the revisions to your research project entitled "The
influence of computer-assisted instruction on diagnostic reasoning skills of occupational
therapy students· have been approved by the Human Subjects Institutional Review Board.
You must seek reapproval for any changes in this design. You must also seek reapproval if the
project extends beyond the termination date.
The Board wishes you continued success in the pursuit of your research goals.

xc:

Peterson, OT

Appendix B
Research Participant Consent Form
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Research Participant Consent Form

I agree to participate in Judy Freeman's research study
on teaching methods used in occupational therapy curricu
lums. I understand that my participation is voluntary,
and that I may withdraw from participation without penal
ty at any time.
I have been informed that my involvement will require a
time commitment of about 5 hours, and that no time out
side of my OT 335 class will be necessary. I will be
asked to participate in either a self-instructional or
instructor-led educational activity. I will also be
asked to complete a questionnaire based upon my under
standing of assessment principles. It has been explained
to me that neither my participation nor refusal to par
ticipate will influence my grade in OT 335 in any way.
My confidentiality will be protected throughout this
research project through use of an identification number,
which will be assigned prior to my participation in the
project.
The people I should contact with any questions or con
cerns I may have are:
Judy Freeman
387-3870 (office)
372-0332 (home)
Cindee Peterson
387-3872 (office)

Signature
Date

Appendix C
Script for Oral Solicitation of Subjects
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Script for Oral Solicitation of Subjects

My name is Judy Freeman and I am a second year graduate
student in the Occupational Therapy program here at
Western. I am currently doing research for my thesis on
the effectiveness of different teaching methods used in
occupational therapy education. I have come to your
class today to ask you to consider acting as a subject
for my research project.
Those of you who agree to participate will be divided
randomly into two groups. Those who are assigned to the
first group will be participating in a self-instructional
activity. This activity will be held in two sessions,
lasting for about 90 minutes each. Both sessions will be
held during your normally scheduled OT 335 class, and
will not require a time commitment outside of class.
Those assigned to the second group will be participating
in instructor-led activities, �lso requiring 2 in-class
sessions of about 90 minutes in duration. Toward the end
of the semester, you will each be asked to spend about 2
hours completing a questionnaire based upon your under
standing of assessment principles taught in class.
Again, this activity will occur during the normally
scheduled class time for OT 335 and will not require any
time commitment outside of class.
Your participation and responses will be kept completely
confidential. You will be assigned an identification
number at the beginning of the study, and all responses
during participation will be identified only by this
number throughout the project.
Your decision to participate or decline is entirely
voluntary, and will not influence your grade in O.T. 335
in any way. You may withdraw from participation at any
time without penalty of any kind.
If you are willing to participate, please sign the in
formed consent form I am now distributing. I will make
copies of them and return a copy for you to keep after
they are signed.
Thank you for your time and attention.

Appendix D
Evaluation Form and Chart Form
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Evaluation Form
Problem

Goal

Intervention/Plan

°'
-...J

Chart Review Form
Problem

Goal

Intervention/Plan

C'I
CD

Appendix E
Osgood Semantic Differential Scale
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01qood semantic Differential seal•
(Bngliah Oaage)
Please circle one number on each of the following twelve items that
best indicates how you feel about this activity:
nice

1

2

3

4

s

6

awful

fast

1

2

3

4

s

7

6

7

slow

quiet

1

2

3

4

6

7

noisy

sour

1

2

3

4

6

sweet

powerless

1

2

3

4

s

7

6

7

young

1

2

3

4

s

powerful

6

old

bad

1

2

3

4

s

7

6

good

weak

1

2

3

4

6

7

strong

alive

1

2

3

4

s
s

7

6

dead

deep

1

2

3

4

s

7

6

shallow

big

1

2

3

4

s

7

6

7

unhelpful

1

2

3

4

s

little

6

7

helpful

s
s

Appendix F
Schedule of Implementation
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Schedule of Implementation
Tuesday, March 16

2:00-3:00

(total of 11 students)

Session II, graduate students

(total of 22 students)

GE group (10 students) performs an assess
ment on "Bob" in the computer center,
while GC group and non-consenting students
(12 students) perform a case study assess
ment in class.

Thursday, April 1

2:00-4:00

Session I, undergraduate students

Groups UE & UC participate in introduction
to computer use and demonstration of "Bob
in a Box" software.

Tuesday, March 23

3:00-5:00

(total of 22 students)

Groups GE & GC participate in introduction
to computer use and demonstration of "Bob
in a Box" software.

Thursday, March 18

4:00-5:00

Session I, graduate students

Session II, undergraduate students

(total of 11 students)

UE group (6 students) performs an assess
ment on "Bob" in the computer center,
while GC group (5 students) performs a
case study assessment in class.

Tuesday, April 6

Session III, GC and GE subgroups I

(total of 10 students)

2:00-2:30

GE subgroup 1 (5 students) reads present
ing information on client and forms ini
tial problem list.

2:30-3:30

GE subgroup 1 performs group assessment of
live client.

3:00-3:30

GC subgroup 1 (5 students) reads present
ing information on client and forms ini
tial problem list.

3:30-4:00

GE subgroup 1 revises initial problem list
to form problem-goal-plan list.

3:30-4:30

GC subgroup 1 performs group assessment of
live client.
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4:30-5:00

GC subgroup 1 revises initial problem list
to form problem-goal-plan list.

Tuesday, April 13

Session III, GE and GC subgroups 2
(total of 10 students)

2:00-2:30

GE subgroup 2 (5 students) reads present
ing information on client and forms ini
tial problem list.

2:30-3:30

GE subgroup 2 performs group assessment of
live client.

3:00-3:30

GC subgroup 2 (5 students) reads present
ing information on client and forms ini
tial problem list.

3:30-4:00

GE subgroup 2 revises initial problem list
to form problem-goal-plan list.

3:30-4:30

GC subgroup 2 performs group assessment of
live client.

4:30-5:00

GC subgroup 2 revises initial problem list
to form problem-goal-plan list.

Thursday, April 15

Session III, UE and UC groups
(total of 11 students)

1:00-1:30

UE group (6 students) reads presenting
information on client and forms initial
problem list.

1:30-2:30

UE group performs group assessment of live
client.

2:00-2:30

UC group (5 students) reads presenting
information on client and forms initial
problem list.

2:30-3:00

UE group revises initial problem list to
form problem-goal-plan list.

2:30-3:30

UC group performs group assessment of live
client.

3:30-4:00

UC group revises initial problem list to
form problem-goal plan list.
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